By GARY L. RUTLEDGE and BETSY D. (’CONNOR

Plant and Equipment Expenditures by Business for Pollution
Abatement, 1973-80, and Planned 1981

HIS article presents expenditures in

1980 and planned expenditures for
1981 for new plant and equipment to
abate air and water pollution and to dis-
pose of solid waste based on a BEA
survey in late 1980, It also presents re-
vised estimates for 1973-T9 that incor-
porate coverage and statistical improve-

. ments (chart 4). Highlights are:
® Business plans a 9-percent increase

in pollution abatement (PA) capital
spending in 1981, the same increase
as in 1980,

® Prices of PA capital goods as meas-
ured by the implicit price deflator
increased 10 percent in 1980,

® Real spending decreased 1 percent in
1080. Business plans indicate a simi-
lar decrease in real spending in 1981
if prices increase at the 1980 rate.

® The average annual increase in the
revised series for 1973-T7D i= larger
than in the previously published
series—f percent compared with 5

NoTe~—Publication of the revised estimates
for 1673-78 completes a 8-year project hy the
Environmental and Nonmarket Beonomics
Division, Gary L. Rutledge, Chief of the
Abatement and Control Expenditures Branch,
directed the project. Betsy D). 0'Connor de-
veloped specifications for computer programs,
performed most of the reediting and other
production  tasks, coordinated work by
others—William J. Russo, Jr., Kit T). Farbar,
Howard J. White, and Tracy K. Leigh—and

~contributed to the article. George R. Green,

Marie P, Hertzberg, and John T, Woodward,
of the Business Outlook Division, contributed
slgnifieantly to the formulatlon of the revision
project and provided staff support for reedit-
Ing and processing. Colin B. Brown, Mau-
rice A, Schlak, and Lisa K. Westerback, of
the Computer Systems and Services Division,
Irovided computer nssistance,

percent. The estimate for 1973 was re-

vised down ; estimates for other years

were revised up.

Pollution abatement is the reduction
or elimination of emissions of pollutants
that is brought about by human activity
directed to that purpese. Disposal of
solid waste refers to the collection and
dizsposal of solid waste by means accept-
able to Federal, State, and local author-
ities. Part of expenditures for disposal
of solid waste is not for PA, but its ax-
clusion is not attempted at the level of
detail in this article.!

The universe estimates presented are
for capital expenditures by nonfarm
nonresidential business, excluding ex-
penditures for emission abatement de-
vices on cars and trucks? These esti-
mates are based on sample data from
companies, each of which is assigned to
the industry corresponding to the com-
pany’s principal product. (See Techni-
cal Note 1 for a description of the sur-
vey methodology.)

Survey results: 1980 and planned
1981

Business spent $9.2 hillion in 1980 for
new plant and equipment to abate air
and water pollution and to dispose of
solid waste—a 9-percent increase from
1979, Business plans another 9-percent

1, For further dlscussion of pollutlon abatement
and splld waste disposal, ste John E. Cremeans,
“Coneeptonl and Btatletical Issues In Developlng
Environmental Measures—Recent 1.8, Expeclence,”
Revigw of Income and Wealth, ger. 28 (June 1877) :
#7-115, and Gary L. Rutledge nnd Bosan I. Tre-
vathan, “Pollutien Abatement and Control Expendl-
tiares, 1072-78," BURVEY oF CURRENT BUsivess 61
(March 1081) @ 10-27.

2. For expenditures by buslness for emisslon
abatement devices on cars and trucks, see Rut-
ledge and Trevathan, “Pollution Abatement,' p. 20,
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Table 1.=New Plant mid Equipment Expenditures by U5, Nonfaerm Bosiness: Total and for Pollution Abatement
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. incramse to $10.¢ billion in 1981 (table
1. Thesa resnlts are based on & survey

* in November nnd Décember 1980, The

. proportion of total plant omd equip-

- ment spending allocated to PA re-
* mained at §.1 percent in 1960, plans for
1981 show no change.
In 1050, shares of PA capital spend-
¥ ing for air, water, and solid waste were
3} percent, 36 percent, snd # pereent,
respectively. In 1381, plans indioate o
small increase in the percentages for nir

v ond solid waste, and & smoll decrease—

, the fourth conseeutive one—in the per-
cshtngs for water, .

+  Air and water poliution abatement is
achieved in two ways—by end-of-line
methods and  changes-in-production-

* pracess methods. The former involve

+ " the ssparation, treatment, or reuse of

. pollutanks after they are mencrated
but before they are emitted from a com-

pany's property. In 1980, businesges
allocated 8t percent of capital spending
for air and water PA to end-of-lne
methods; in 1981, they plan to allocate
82 percent (table 2}, Alternutively,
production processes mey be modified
ot new processes substituied to reduce or
eliminate the generatian of pellutants,
Chonges-in-production-process methods
entail spending Jor both PA and other
purposes, stich as the reduction of pro-
duction- costs, but survey respondents
are nsked to rveport only the part of
spending that is for pollution abaie-
ment. Tabls § shows changes-in-produe-
tion-process spending by major indus-
try groups.

PA capital spending increased $0.8
billion in 1980. Peiroleum increased
spending about $0.8 Lillion; electrin
utilities, chemicals, and motor vehicles
each increased spending about §0.1 bil-

lion, Increases by ozt ather industries
wers small; severnl industries reported
small decrenses. Plans for 1381 indicate
the same all-industry incresss ag in
1980, Petrolenm plans to increase
spending  $0.4  billion; nonferrous
metals, electrical machinery, nnd chemi-
cals each plon incresses of about §0.1
billion. Petroleum’s large increasss do
not reflect significant increases in the
sllocation of capital 1o PA; the pro-
portion of total plant and equipment
spending that is for PA decrensed in
1980 and, for 1981, plans indicate only
o slight increase.

Spending for PA capital in 1986 fell
$#0.4 hillion short of that indieated by
plans one year eavlier. Air PA spending
fell short $0.8 hillion and water PA
spending, $0.1 billion, Most of the total
shortfall was by industries producing
dnrable goods.
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Price chonge and real spending

Prices of PA enpital goods a5 meas-
ured by the implicit price defletor in-
cressed 10 pereent in 1380, about the
same as in 1979 {table 4). Prices in-
crensed 11 percent for air PA capital,
8 percent for water PA, and 12 pevcent
for dispozal of solid waste.?

After sdjustment for prics changs,
spending for PA capital decrensed 1
perecnt in 1980, eompnred with a4 1-per-
cent increase in 1979, Real spending for
nir PA incrensed £ percent n 1980,
water PA decreased § percent, and solid
wiste disposal incrensed 8 percent. The
increase for nir PA wos sobstantinlly
less than that indicated by plans one
year earlier,

& For discosghe of pHeo $nformetlon opoo
which (hese ssflmaies are based, see Oory L.
Butledge and Betsy D. O'Coomor, “Caplial Ex-
peaditores by Enslidiss far Follutlon Ababaiment,
1078, 187D, 2nd Flamnmad 10847 Busvoy 0 [ Jume
IRg0) ¢ 10-28 [MSersncws babvwdbn tha defmtors
sbpwn Iy that article apd thoer sboorn lere are
lorgely due to the revision of curremt-falior estl-
twates of PA enpital spending, whilzsh a¥eota welghin
with which price informatlon la epmbinod.

Flans for 1981 indicate o decreass of
1 percent in real spending if pricea in-
crease nt the anme rate os in 1980, Air
PA is indicated (o decrense 1 percent in
1981, waier PA to dacrease A percent,
and solid wasta to increase 2 percent.

The size and rignificamoe of revisions

Revised cstimates of PA  eapital
apending incorpoerate covernge and sta-
tisticol improvements. The covernge of
certain industries is broadened naod

Tahle 5.—New Plant andh’r

other indostries are incladed for the
first time—renl estnte; professions)
services; social seyvices and member-
ship ovganizations; and forestyy, fish-
cries, and agricultural services, Several
statistical improvements are made:
Company reports received too late for
usa in previously publiched estimates
are ingorparated ; company veports nre
Teclagsified by industry and size of com-
pony to reflect diversification, apecinli-
gotion, expansion, or contraction over
time: spiple dain are reedited to nmlmlr

vipiient Expenditares for Alr und Water Follution Alatement
angessinaProdustion Froeess Methoda
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“aach industry as representative of the
' universe as possible; and sample data
Jnd revised estimates of total hew Hant
and equipment spending are nsed to re-
'estimate wniverse spending for PA.
v (Sew Technicn]l Note 2 for disenssion of
_tho coverage and stotisticnl revisions.)
timntes of PA spending, after these
timprovements, are consistent with re-
_vised estimates of total new plant and
equipment spending published in Octo-
“ber 18801
» Ravisions in PA capital spanding at
Jhe all-industry level are velabively
smell for 1974, large forr 1979, and mad-
rerate for other yeavs. All of the revi-
JSI0ME e upward, except for 1973
(tables 5 and ), Revisions due to cov-
"ernge improvements are in noamanu-
sfacturing, and ave small except in 1978
.and 1979 for electric utilities. Revisions
|Ii!lmzl to statistical improvements account

L 4. For datalls, zec Gea

| rge R Green aod Marle

:‘_; Hertzharg, “Davised Estimaten of Wew Plint

- d Bquiprvint Frpondibarey in the Tndted Stales,
M7, Bonver 66 |Octoer 1580) ; 24-50,

I

for the largest share of the toin] revi-
sien, except in 1974, and oreur i every
major industry category.

Aotnal spending, 197875 —For avery
year except 1077, the revieed estimates
of PA copital spending show a lavger
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smnuzl increase than ths previously
publiehed estimates. The revisad aver-
age snnnsd increase for 1873-79 i= & per-
cent, compared with 5 percent pravious-
ly. In dollar terme, the ineronse is $1.6
billion more then proviewsly, about §1.1
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Published and Revised New Plant unid Equipment

{F&E) Expeoditures for Follutkon Abatement (FA}

[Plibieny of deviarn)
Pw | Rarbina Favhed PAE
. Jof FA
Year Pg:lu-'ﬁrmrﬁ KT tofal
intdoririag™ “Totul Covmnbgs Statishcal
L 3] et o — ih
Eﬁ. Y3 A2 N ) (A
. am oy N ) 7.3
1 U A [ %] i) iy B T34
}_g .................................... 852 . . i3 T.i5
S AL 1% L A Ei2
LC of smibmaton or cmltied of Inaurplrizs s S el Getate; profmadorel dervieet; 1oeis] HoT-
1] mlmﬁgl.lm:auy,ﬂml

billion for manufacinring and $0.5 bil-
Lion for nonmanufacturing. {See Tech-
nical Note 8 for o comparison of esti-
mates for manufaciuring.)

On the revisad basiz, the proportion
of plant and equipment spending alle-
cated to PA is lass than, but follows a
trend similar ¢o that, in the previeusly
published series {table T}, The proper-
tion peaks in 1975 and then decresses,
largely refleciing trends for nir and
water PA. Air and water PA peak in
1975 and 1976, respectively, and then

B. For an aonalyss aof the celadnmehip beiwroen
tbode In mir amd water FA proporticos apd regu-
ftory deadiloes, ses Gory Lo Ruodledge, Fregerick
I, Drolling, snd Beigy £ Daslap, “Caplta] Expea-

decrease steadily throngh 1979.% The re-
vised proportions are less than thesa
previsusly publighed because covernge
mprovements added littls to PA capi-
tol spending but substnntially to total
plant. and equipment spending, nnd be-
couge  siotisties]l improvements in-
creased the weights for industries with
small proportions of PA.

The revised and previonsly published
shares of capital spending for air FA,
water A, nnd solid waste disposal ave
roaghly similar. For exampis, the air
ghare is larmest in 1973 and generally

djtaree by Brzinean for Follutlen Abatement, 1673~
T and Planned I0TE," Syever 56 [JuDk 1MTH,
part 1): 88-88.

June 1041

decreases through 1976 in both revised
and previously published series. The

1478-T¢ average share for air {88 per-’

cent) is slightly smaller than previ-
ously, for woter (38 percent) is slightly
larger, and for solid waste (T percent)
iz abont the same,

As in current ' dollars, percentago
chonges in revised real spending are’
larger than previously indicated, except
for 1977, For 1873-79, the average an-
nual inereage is Jess than 0.1 percent,
compared with an averags ammual de-

craase of 4 percent previously indicated.

Ilawever, several trends are the same,
Capital spending for sir PA, sfter in-
crensing in 197H, decrenses through 1978
for both series, and capital spending
for water PA peaks in 1978 and d&
crerses thereaftar.

Plonned  sponding, 2974-80—Fti-
mates of plenned PA capital spending
were revised in the seme wey as esti-
mates of actun] spending. A for esti.

mates of nctual spending, the revised

planned levels of spending and parcent
changes in them are penerally lorger
than thoge previously published.
Estimates of planned PA capital
spending nre ressonably accurate indi-
cators of actun) spending, ng indicated

Table .—Sourees of Revisinns of Near Plant and Equipment Expraditures: Total and for Pollation Abatement {FA)
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by planned spending ns a percentegs of

ndlbures actual spending (tables 5 and 8}, Ex-

== cept for 1979, the percontages on n re-

Toar Provioway | Bevoed  yiged basiz nre roughly similar to thoss

on & previougly published basie. The

L Y 33 mean nbsolute percentoge devintion be-

AV i3 L3 tween actual ond planned spending for

S geereree EE EE 1974-7% on a revized basis is 7.5 percent,

- = compared with B.4 percent previously.
Technical Notes

1. Survey Methodology

Ths BEA plant and equipment sarvey vol-
tepts quarkerly datn on nonfarm beeadsess [0-
vestment and related gerles four bimes eich
year. Additlooal nonuel data are obinlned in
a Oith sarver collecked 1o Moveinber and Da-
cember. Thie Afth aurvay, aften referted to as
the annunl survey, inclodes questions on
epending for alr and water PA gnd solid
woste Elyposal. BRA sonda the onoun] sorvér
o abotik 153,000 companles, abouat 2000 Tegs
thon for the guarterly survers, ood the e
aponse rabes for the anaool survey is lower."
However, for Lndoktrlea whers spending for
FA la concentrabed, the snmpla renrosents o
Inrge -pexrcentoge of toiel unlverse apending.

Universe eximates of PA copitel speading

Company reporta from the antual emtvey
arg groupe] by iluaiey and size. Ssmple
rotlos of PA to total plant and equipmebt
spending ave derlved for ¢nch PA oatoxory
(#.g, air end-of-dige} and indostry size rown.
To estimate petool PA speading ot the unl-
verae level, the sample rutos ore moldpiled

" by the pym of universe sstmabes of actoel

pant aud equlpment sapending from the qoar-
terly iurvern. To egtimate planoed PA epand-

J. Forr & dlecumalen of the pilant and equipment
sarraym, et Grien dnd Heptzberg, "Reviged Habi+
oAt pp 32-HE.

Tabls §.~New Plant and Equipment Ex-
iturea for Pollution Abstement:
onned Exponditures as a Precentage of

Astunl Expsuditures
Yoir Prewimal Raviwd

“ pule
(i) 4
%1 .1
e & 5.4
108 & A
3 M
Wo g 3.2
...... WA

ing. the somple raboa nre mulbplied by the
eglimntes of plapned plant and equipment
gpending that ore derived from the fourth-
quarter zutvey amd gublished each March?

Io dsviving plannsd FPA spending, ape-
temmatic bing s removed. Syetematle Dlaa i
that portion of the deviation of planned
ppending from ectonl spanding asramed o be
dune te factos other then changes In eccnomlc
aml Jdperating conditlons. Beronee the PA

T. For previomsly publiched BPA estimatza, the

mapl rotlos were applled ¢o @lferent fotal plant -

iRd sqeipmedt 2ath. For sctool PA expeoditarss,
aefunl mpetding foc the Sret fhee quarters asd
ploos fop the Q0D quarter wore yand, Por pHanned
BA spending, dain fyam the sanoal aurvey wern
umad.
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Table l.—Ratios of BEA Estimaktes to

Census Burcan Estimates for Mann-
factoring
by Fravioud Rarised
. p-mumf

ma L4l LG
14 .13 Ll
1078, i -] L
ik LM L
7. 1.1 LE
1A 119 L#
1. 110 L#

peding series 1 relatively ahors, biee corrac-
ton fectora from the totel ploot aod equolp-
mastt spending estlmates are weed o adjust
PA apending.* For azampla, If total piaoned
planit and aquipment epending for 20 Indusiry
L8 devreassd by 1 pereent 10 remote systemeatic
blas, then PA spending for 1t La alao decrenzed
b¥ 1 percent.

The meqn abeoluie percenxt devintlon bes
tween planned ond mctoal spending for 1974
£0 was lowered from 9.9 percent 9 7.1 percent
by noe of this bies ndfvetment procedure. Tfea
of PA correctlon factors, on which work La in

{Continned on page 50

B Fur o decoslon of Bew correctlop faetorn
ate detived for the tota) Pant end equipment
mpending merigs, see Green 2and Eerbsherg, YRavieed
Estlmabes," p. 81

Fabls 8—MNew Plant and Equipment Expsnditures for Pollution Abatement: Plapned

Expendilures s2 & Percentage of Actual
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{Coatinoed Irom page 200

progress, Miay Forther lower the devintlon
betteen plavned and actunl spending.

2. Coverage and Sintiatical Revigions

The PA capita]l expemliitobes serles now
corepa all menfarm buglpea= in the Toliad
States. Cpverage was expanded By inolnd-
ing expenditores for previonaly omitted por-
Hiona of industries (ses Graen end Hertzbens,
“Revized Bstdmates,” p. ) and for foux in-
dustrles previoualy not Includad—ren! sstate ;
professional services: socde) services  and
memberzhip orgenizations: end forsatry, fish-
eries, ond eprieultoml servlecd. Coverage
reviglons for PA capltal expenditures fo-
cressed Irom less them 301 bililon in 1678
to 04 Bl1ton In ISTD (table @),

Most of the additlonsl coverags In PA ex-
penditures 18 derived Ttom poXSAmple Sonrees,
The ooly sampis [neorporated for the Arat
tme o this revislon 1s for real estate, hospl-

tals, and educational asrvicea For the re
malning industrlas o portions of industries,
enly Rural HEeetrifeation Admlokstration
(REAY slactrle yollty copperatives have miz-
able PA copifal expenditores; other indos-
trieg® PA expenditures ave lnsignifteant rein-
tlve 1o thefe tolol pisnt and squlpmeant ex-
penditures. For REA clectele udlity coopers-
tiven, If 19 asSomed that PA copltal spending
i & percentage of capdtal speuding for gen-
erating facilides s equal to the correspond-
ing percentage far corporats ubilities. The
egtlmates of ®A onpltct epending for thepe
cooperativés Increpse papidly from  I8TT
theongh 1078, reflecting & raptd Inerease in
tha conatriotion of peneroting foclllties. In
earlier yaura, the meln petlvities of these oo-
operatives were transmiseionm and dietriba-
tinn—agtivitles not Involvlng nolluHon abats-
ment,

fitatiaticnl revistons Ln PA capitel apsodlng
razulted o o decvesme for 1078 ond lovrénses
tor 41l pther yeorda Thesa revislong were doe
& bith the stoteteal reviadoaz In fotal ood-

verse phand ond equiptuent ependiog and to
ritabulotlon of PA dota frém the sample re-
ports from the Annnal survey.

Htatietenl revisfons In total plant wnod
equlpment apanding increpsed from $11.7 bil-
tion 1o 1998 to $34%.1 billien in 1678. Thase
revisione weré due to the incorpomatlon of
benchmork deto for 18687 and 1078 avd to
retebulation of the quarterty sempla raporis.

£ HANEENER =RRRREEgEX=ER k 3

—_—— e

Befora retnbulation, each tompayy's indwes-

toy- and slte-pronp classificetion was reviewed
and mods te rellect mejor Mergers amil
xequelsitions acenreing ‘affer 1972, Teapimses
received too lete for inelvelom [n the pesvl-
ously pubdished eatlmates wers Inclhoded, +nd
the responzes weke Yeodited (sos Ovesan ard
Herteberg, "Hovisad Patlmetea,” pp 28-28).
Tha raports TYom the Anbanl ANrray wera
siat retabolated. Berors retabointlon, tha
gten® Yiated for the goarterly sucvays wers
followed. Redasslficatlon of eompunles and
reodlting of responses had the laxgesk effect

{ Continyed on page 72)
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(Continued feom page T}

First-quarter profits of manufactur-
ers of nondurables other than petro-
levm incrensed sharply, surpassing
their previous peak. The increnss oc-
curred in almost all nondurable manu-
facturing industries. Profits of durable
goods moanufactnrers inerensed, buk re-
mainzl far below their peaks. Rlotor
vahicle manufoeturers, which aceounted
for abowt one quarter of durabla manu-
facturers’ profite at their pesk in the
firet quarter of 1979, svung to loases in
the third quarter of 1879, Losses in-
arensed in the first quarier of 1881, re-
flecting lower output of autos and
trucks as well as the costs of rebate
programa.

Profits of trnde corporations im-
creased sharply in the fivst quarter, ns
did profits of transportation corpora-
tiong. Within tyansportation, profits of
trucking and railroad eorporations in-
crensed reflocting inerveazed volumes of
freight carvied; losses of airlines de-
crensed, reflecting sharp increases in
faren whick offset 2 decline in revenue-
pnesenger miiles.

LI ]

First-grarter NIPA revisions

The T&-day vevigion of the national
incoma nnd prodnet aceount estimntes
Tor the firgt quorter of 1981 ars shown
in tpble 5.
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Tahle 5.—Revisions in Selseted Component Seviea of the NMIPAts, Ficst Quartsy of 299}
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¢n the ratios of PA to totel plant ond equip-
ment spending. In editing, which is the proc-
esA of axamining the sompony reaponzes with
the nim of moking them ns representative of
the universa ne posalble, componlas thet hove
orurin]l PA Invegtesent patterns are often
tregied zeparately in caleuleting mmmple
ratios to minimlze (helr alfact on the universe
¢atlmates.

The anly dewannard atslietlon] revislon—
In 187 3=—Tailacta ravisions £or aleciTie utllliles,
pelrleum, chemdeals, nonderrons metals, and
Lron ood steel. The downward revizion lu these
Ave industeles eeflectn, In turn, dowswarnd re-
¥lglona fn their total plont and equipment
spending ng well og veaditing of respinzes nod

redlazaliiontion of reporta Eecanse IH1S nan
the firet year FA questione were Included on
the aonual surver, determinlng whether com-
TLOF TESponses wara rapresentative opf the
universe twan difleult at that Hme Reediting
nnd redazsificotlon resolisd in lmproved dee
terminntlons for seversl industries.

3. Comperison, of BEA and Censuns
Burean Estimatea for Manufacluring

Alternotlve sstimotes of coplial expendi-
turea Tox pollutlon almbement are nvnilable Por
oranntactorizg from the Pollutlon Abptewment
Casts and Bxpenditures Survey by the Censng
Bureau. BRA estimofes are larger than Cen-
guAa Bursnu astimates o all years. The re-
vislonh makes the rativa of BEA to Censnos

k

1Y

-~ -

-

- -

Y

rwvlmad
hmt'hnﬂup:ﬂ'édmﬁ -

egtimntes mure otable ond (nereases them in

each renr sxcapt ¥07T3 (inble 10). Far 1073~
T4 (he averoge anoual incrensa for REA Te-
rlagl cutlmaten 2 & peccent and for the O
tniz Burean satimates s 7 perceat.

Tha differenced ln the estimotes nre not snr-
proising in lght of dilferences ko the vnderly-

Ing anrroys, The Consis Bureau sends ques

flomnairea to purts of compoules  cnlled
catolillshiments, €xclmling cotaldichments
moniiiihnioctoring. REA zendr questlonnaires
16 rompavles: the restiling manufactnclng
estlmates Llaclude nonmeunfachucing estah-
Yishinenta owned by manutvctoring tompanles

but exclude monnfaetnring estalillshmsents

giwned by nonmanefocturing cowpanisg, Sam-
pling msthods, somple slses, nod extrapoin-
flon pencednres nlaa Eiffer.
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